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Synthesis of acid cleavable SERS tag (ACST):
The synthetic scheme of ACST is shown below:
Scheme 1: Preparation of the ACST.
Compound 1: Compound 1 was prepared based on the published procedure.
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Compound 2: Compound 1 (120 mg, 0.29 mmol), piperazine (100 mg, 1.2 mmol) and Et 3 N (0.162 mL, 1.2 mmol) were dissolved in dichloromethane (10 mL) and the mixture was stirred for 18 hr at RT. The mixture was concentrated in vacuo and redissolved in EtOAc (20 mL), washed with H 2 O (3 x 20 mL), sat. aq. NaHCO 3 (3 x 20 mL), and brine (25 mL). The resulting compound was dried (Na 2 SO 4 ), filtered and concentrated in vacuo. The residue was purified by flash chromatography (EtOAc/MeOH 8:1) to afford compound 2 (45 mg, 43%) as a white solid. Compound 3: To a stirring solution of compound 2 (100mg, 0.28 mmol) in dichloromethane (20 mL) was added HBTU (157 mg, 0.41 mmol), DIPEA (0.14 mL, 0.83 mmol) and rhodamine B (172 mg, 0.36 mmol). The reaction mixture was stirred at room temperature for 3 hr and then quenched with dilute HCl.
The organic layer was thoroughly washed with dilute HCl and brine, dried over Na 2 SO 4 , and concentrated respectively. The progress of the reaction was monitored with ESI-MS until the disappearance of ACST peak at 872.3. Fig.2 shows the experimental data obtained with 25%, 12.5%, 6.25%, 3 % TFA solutions. The ESI-MS spectra of ACST mixed with 1.5% TFA was shown in the primary article.
Fig S-1: ESI-MS spectra of ACST cleavage at TFA concentrations of (A) 25%, (B) 12.5%, (C) 6.25%, and (D) 3%. The (a) spectrum in each plot is intact ACST and (b-e) spectra are the ones taken after TFA mixed with ACST for 1 hour, 2 hours, 3 hours and 6 hours respectively.
